Genetic and biochemical characterization of a protease-resistant mesophilic β-mannanase from Streptomyces sp. S27.
A β-mannanase gene, designated as man5S27, was cloned from Streptomyces sp. S27 using the colony polymerase chain reaction (PCR) method and expressed in Escherichia coli BL21 (DE3). The open reading frame consisted of 1,161 bp and encoded a 386-amino-acid polypeptide (Man5S27) with calculated molecular mass of 37.2 kDa. The encoded protein comprised a putative 38-residue signal peptide, a family 5 glycoside hydrolase domain, and a family 10 carbohydrate-binding module. Purified recombinant Man5S27 had high specific activity of 2,107 U mg⁻¹ and showed optimal activity at pH 7.0 and 65 °C. The enzyme remained stable at pH 5.0-9.0 and had good thermostability at 50°C. The K (m) values for locust bean gum and konjac flour were 0.16 and 0.41 mg ml⁻¹, with V(max) values of 3,739 and 1,653 μmol min⁻¹ mg⁻¹, respectively. Divalent metal ions such as Mn²+, Zn²+, Ca²+, Pb²+, and Fe²+ enhanced the enzyme activity, but Ag+ and Hg²+ strongly inhibited the activity. Man5S27 also showed resistance to various neutral proteases (retaining >95% activity after proteolytic treatment for 2 h).